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abstract: Intra- and interspecific competition were studied in Echinostoma caproni and Echinostoma trivolvis 
infections in golden hamsters. The E. caproni, E. Zr/vo/vw/hamster model had a high level of compatibility using 
the criterion of superimposing 5 age classes of parasites. It was possible to establish 5 age classes of both species 
in the hamster. Intraspecific competition occurred in E. caproni with the 7- and 14-day-old age classes and in 
E. trivolvis with the 21-, 28-, and 35-day-old classes. The locations of the worms in concurrent infections 
suggested that competition between the 2 species did not occur. Worms of both species were found in clusters 
or in close association with each other. 
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Widespread interest involving all aspects of 
infections with 37-collar-spined Echinostoma 
spp. has resulted in the compilation of extensive 
information. Some confusion, however, exists re¬ 
garding the classification of the species used in 
these studies. In accord with the work of Kanev 
(1985), our study uses the names Echinostoma 
caproni and E. trivolvis for 2 related species pre¬ 
viously referred to as E. liei and E. revolutum, 
respectively. 

Infectivity, growth, and development of E. 
caproni and E. trivolvis in the golden hamster 
were studied by Isaacson et al. (1989) and Franco 
et al. (1986), respectively. Clinical and patho¬ 
logical effects of E. trivolvis in golden hamsters 
have also been reported (Huffman et al., 1986). 
Huffman et al. (1988) investigated single and 
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concurrent infections of the golden hamster with 
E. trivolvis and E. caproni. The establishment, 
survival, and fecundity in E. caproni infections 
in NMRI mice were reported by Odaibo et al. 
(1988). 

Holmes (1990) suggested 3 major selective 
forces for niche restriction in intestinal hel¬ 
minths: specialization, reproductive efficiency, 
and competition. Some authors (Behnke, 1987; 
Christensen et al., 1987) appeared to suggest that 
niche restrictions are side effects of immune 
mechanisms, and are not related to any selective 
forces acting on niches as such. 

The selective factor most frequently invoked 
in analysis of niche occupation is competition. 
Intraspecific competition is a major force ex¬ 
tending niche width, with interspecific compe¬ 
tition a major force restricting niche overlap. 
Negative interactions can be revealed by reduc¬ 
tions in establishment, growth, maturation, or 


Table 1. Percent recovery, mean number, and total number of worms recovered from superimposed infections 
with E. caproni. Four hamsters were killed at each day postinfection (PI). 


Day PI 



Age class—days PI 



7 

14 

21 

28 

35 

7 

26 





14 

8 

10 




21 

13 

19 

30 



28 

10 

20 

21 

28 


35 

17 

14 

20 

28 

34 

Total no. of worms 

74 

63 

71 

56 

34 

Mean ± SE/host 

3.7 ± 1.4 

3.9 ± 1.9 

5.9 ± 1.8 

7.0 ± 0.92 

8.5 ± 0.80 

Percent recovery 

37 

39 

59 

70 

85 


16 


Copyright © 2011, The Helminthological Society of Washington 








17 


REGION _I_II_^I_ 

•A* O ■■ m 

__ ,0-^ A □ a°t0A _ 

Figure 1. General distribution of the 5 age classes of E. caproni in the small intestine on day 7 (■), day 14 
(□), day 21 (O), day 28 (•), and day 35 (A) postinfection. Symbols represent the areas in which various age 
classes of parasites were recovered. Average length of the small intestine was 38 cm. 


reproduction; displacement of 1 species is also 
common (Dobson, 1985). 

Dobson (1985) noted that the extent of com¬ 
petition is markedly affected by intensity of the 
interacting species. With relatively low popula¬ 
tions, neither intra- nor interspecific competition 
is likely to be significant; with relatively high 
populations, both are likely to be significant. 

The purpose of this study was to provide ev¬ 
idence for: 1) the involvement of immunological 
reactions in superimposed E. caproni and E. tri- 
volvis infections; 2) the site selection of 5 age 
classes of E. caproni and E. trivolvis; 3) the oc¬ 
currence of intraspecific competition between the 
age classes of E. caproni and E. trivolvis; 4) the 
occurrence of interspecific competition between 
an established infection of E. caproni and a chal¬ 
lenge infection with E. trivolvis; and 5) the oc¬ 
currence of interspecific competition between an 
established infection of E. trivolvis and a chal¬ 
lenge infection with E. caproni. 

Materials and Methods 

An outbred strain of golden hamsters {Mesocricetus 
auratus) was used in all studies. Metacercarial cysts of 
E. trivolvis and E. caproni were obtained from the kid¬ 
ney and pericardial cavities of laboratory-infected 
Biomphalaria glabrata. The metacercariae were pre¬ 
selected for viability. 

To evaluate the occurrence of superimposed infec¬ 


tions with either E. trivolvis or E. caproni the following 
protocol was used. Twenty adult male hamsters were 
each infected per os with 10 cysts of E. caproni. On 
day 7 postinfection (PI) 4 hamsters were killed and 
examined. The remaining hamsters were each infected 
with 10 cysts. Feces were checked for eggs on day 9 
following the initial infection to confirm infection in 
the animals. On day 14 PI, 4 hamsters were killed and 
examined, the remaining 12 hamsters were again each 
infected with 10 cysts. This protocol was repeated on 
days 21, 28, and 35 PI. Twelve additional hamsters 
were infected and used as controls. Three animals were 
killed on days 14, 21, 28, and 35 PI to provide size 
and location data for the various age classes. It was 
possible to distinguish each age class based on size 
(length) and maturation of worms. The small intestine 
was then divided into 3 equal regions (I, II, and III). 
Worm location and percent recovery were recorded 
from all animals. 

To evaluate the effect of a primary E. trivolvis in¬ 
fection on subsequent challenge with E. caproni, 15 
golden hamsters were each infected with 10 metacer¬ 
carial cysts of E. trivolvis. Feces were checked on day 
9 PI. On day 14 PI the 10 infected hamsters were each 
infected with 10 cysts of E. caproni. The remaining 5 
infected hamsters were designated as controls to com¬ 
pare parasite location. An additional 5 hamsters were 
each infected with 10 cysts of E. caproni. All animals 
were killed on day 28 after the primary infection. The 
small intestine was removed and measured from the 
pyloric valve to the ileocecal valve. The number of 
worms and their locations in the small intestine were 
recorded. The same protocol was used to evaluate the 
effect of a primary E. caproni infection on subsequent 
challenge with E. trivolvis. 


Table 2. Percent recovery, mean number, and total number of worms recovered from superimposed infections 
with E. trivolvis. Four hamsters were killed at each day postinfection (PI). 


Day PI 



Age class—days PI 



7 

14 

21 

28 

35 

7 

26 





14 

26 

36 




21 

26 

30 

37 



28 

25 

33 

38 

31 


35 

25 

33 

38 

31 

27 

Total no. of worms 

128 

132 

113 

62 

27 

Mean ± SE/host 

6.4 ± 1.3 

8.3 ± 1.8 

9.4 ± 0.66 

7.8 ± 2.0 

6.8 ± 0.95 

Percent recovery 

64 

83 

94 

78 

68 
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Figure 2. General distribution of 5 age classes of E. trivolvis in the small intestine on day 7 (■), day 14 (□), 
day 21 (O), day 28 (•), and day 35 (A) postinfection. Symbol represent the areas in which various age classes 
of parasites were recovered. Average length of the small intestine was 38 cm. 


Results 

Superimposed infections with E. caproni 

Percent recovery, average number, and total 
number of worms recovered from superimposed 
infections with E. caproni are summarized in 
Table 1. Twenty-six of 40 (65%) 7-day-old par¬ 
asites were present when not challenged by an¬ 
other age class. Clustering, the presence of more 
than 2 parasites at a site, occurred in E. caproni 
infections. It was possible to establish 5 different 
age classes in the hamster. Age class distinction 
was made based on the size and maturation of 
the worms. Figure 1 depicts the distribution of 
the 5 age classes within the intestine. Parasites 
of each age class were found in close association 
with one another. Site selection occurred based 
on the preference for the lower two-thirds of the 
intestine by the parasites. Seven- and 3 5-day-old 
E. caproni appeared to occupy the same region 
of the intestine. 

No unthriftiness or diarrhea were observed in 
infected hamsters. At necropsy, ballooning of the 
small intestine and cecum occurred in hamsters 
infected with heavy worm burdens. Enlarged 
lymphatic nodules occurred along the length of 
the intestine, along with increased vasculariza¬ 
tion. 

Superimposed infections with E. trivolvis 

Percent recovery, average number, and total 
number of worms from superimposed infections 
are summarized in Table 2. The day 21 age class 
was the dominant age class in the E. trivolvis 
superimposed infections. Day 35 worms oc¬ 
curred in about the same percentage as day 7 
worn:is. It was possible to establish 5 different 


age classes in the hamster. Figure 2 depicts the 
distribution of the 5 age classes within the in¬ 
testine. Parasites of each age class were found in 
close association with one another. In E. trivolvis 
the 35-day-old age class occupied about half the 
total intestinal section occupied by the 7-day-old 
worms. 

No unthriftiness or diarrhea were observed in 
infected hamsters. At necropsy, ballooning of the 
small intestine and cecum occurred in hamsters 
infected with heavy worm burdens. Enlarged 
lymphatic nodules occurred along the length of 
the intestine, along with increased vasculariza¬ 
tion. 

The effect of a primary Echinostoma caproni 
infection on subsequent challenge with 
Echinostoma trivolvis 

No resistance could be demonstrated when a 
challenge was made 14 days following the pri¬ 
mary infection. The primary infection did not 
appear to be reciprocally influenced by the chal¬ 
lenge infection. As illustrated in Figure 3, worms 
of both sF>ecies were found closely associated with 
one another. Table 3 reports the average number 
of worms recovered and the percent infectivity 
for this experiment. A difference was noted in 
the percent infectivity for the 2 species in the 
concurrent infection. Greater infectivity oc¬ 
curred in the single infection. 

The effect of a primary Echinostoma trivolvis 
infection on subsequent challenge with 
Echinostoma caproni 

No resistance could be demonstrated when a 
challenge was made 14 days following the pri- 
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Figure 3. General distribution of parasites from a primary E. caproni infection followed by a challenge with 
E. trivolvis. E, caproni day 28 (•), E. trivolvis day 14 (O). Symbols represent the areas in which the two age 
classes of parasites were recovered. Average length of the small intestine was 38 cm. 
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